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Description 

The present invention relates to an apparatus 
for the automatic semicontinuous peritoneal 
dialysis. 

The peritoneal dialysis consists in the exchange 
of chemical compounds, through the peritoneal 
membrane, between the blood, circulating in the 
blood vessels into contact with the said mem- 
brane, and a solution having a suitable composi- 
tion, which, by means of a proper catheter, is 
introduced in the peritoneal cavity and removed, 
when the exchange of the desired chemical com- 
pounds has taken place. 

To date, the peritoneal dialysis has been carried 
out in a manually and intermittent manner, 
according to which the dialysis solution is sup- 
plied to and removed from the peritoneal cavity 
thanks to the force of gravity. It involves several 
hours of treatment and can be effected either 
three times a week, with an amount of dialysis 
solution of about 40 litres and for a time of 10 
hours, or daily, with an amount of 10 litres of 
dialysis liquid and for a time of 2 hours and half. 

This method involves not negligible drawbacks 
and problems, namely: 

a) The patient is compelled to dedicate a great 
part of time to the dialysis treatment, taking this 
time away from his social and working life. 

b) The patient is definitely bound to the hospital 
or clinical center, at which the dialysis treatment 
is carried out and this dependency is also highly 
objectionable from the psychological point of 
view. 

c) There is a high risk of peritoneal infections, 
because in each treatment bottles of about 2 litres 
of dialysis solution are used and consequently the 
number of potentially contaminating acts is high 
(connection and detachment of the supply bottle 
from the catheter). 

d) The yield and effectiveness of the treatment 
as regards the metabolic depuration are often 
insufficient with respect to the requirements of 
the patients. Moreover, apart from the true toxic 
substances, the patient's blood becomes pro- 
gressively impoverished of non toxic and useful 
components of the blood. There have been pro- 
posed and used in the past semiautomatic or fully 
automatic apparatus, which are able to eliminate 
or alleviate some of the above mentioned prob- 
lems and drawbacks: GB — A— 2 009 864 de- 
scribes an apparatus for periodically rinsing body 
cavities, particularly the abdominal cavity, e.g. for 
peritoneal dialysis and comprising a supply of the 
dialysis solution, pumping means connected by 
pipe connections to said supply and to the inlet 
catheter of the abdominal cavity of the patient 
under treatment, said pumping means being ac- 
tuable for pumping the solution either to the 
supply (from where said solution flows by gravity 
to the catheter) or out from the patient through a 
measuring chamber to the main outflow. 

The advantages of these apparatus can be 
shortly resumed as follows: 
— there is no need of a continuous attendance 



of the patient by the hospital personnel; 

— there are permitted higher charging and dis- 
charging flow rates of the dialysis solution,* and 
thus higher clearance and dialisances, whereby in 

5 the time unit a greater amount of toxic substances 
can be removed from the blood; 

— there is a greater safety, since these 
apparatus involve sealed circuits, and the tank 
containing the dialysis solution is connected at 

w once with the inlet catheter, and pumping means 
periodically operate to introduce fresh solution in 
the peritoneal cavity, the exhausted solution 
being thereafter discharged to waste. 
However some of the above stated problems 

is and drawbacks remain unchanged and some 
others added thereto. 

In fact the amount of liquid used for each treat- 
ment is always high, since the solution is dis- 
charged to waste after few minutes of perma- 

20 nence within the peritoneal cavity. 

The yield remains also some times unsatis- 
factory and, due to the use of accelerating pumps 
(in order to get high flow rates), there is a risk for 
the well being and some times for the life of the 

25 patient (exceedingly high charges, with a very 
high increase of the interabdominal pressure 
causing the attendant breathing problems or vag- 
inal reflexes with cardiac failure or blocks) and for 
the operation of the equipment (obstruction of the 

30 catheter as caused by parts of the omentum or of 
the intestinal wall being sucked by the suction 
force of the discharge pump). 

Due to the latter drawbacks these automatic 
equipments, as a matter of fact, must be used in 

35 the day time and with the patient awake, or under 
the constant survey of an attendant. 

US— A— 3 545 438 describes an intermittent 
peritoneal dialysis method and apparatus which 
reuses a portion of the dialysis solution removed 

40 from the peritoneal cavity. 

There has been recently proposed the am- 
bulatorial continuous peritoneal dialysis (CAPD), 
consisting in an exchange with 2 litres of dialysis 
solution every 6 hours; the dialysis liquid remains 

45 in the abdomen until the next charge of 2 litres is 
fed, whereby there is a very long time for the 
equilibrium to be achieved, thus adding to the 
yield and the efficacy of the treatment and with 
the use of a reduced amount of dialysis solution 

so (56 to 70 litres per week). 

Unfortunately, these systems too are affected 
by a number of problems and drawbacks, 
namely: 

1) The catheter, for the charging and dis- 
ss charging of the dialysing solution, must be daily 

opened and closed a high number of times (at 
least 4 or 5 per day), although the bag containing 
the solution is worn by the patient even after the 
transfer to the abdomen of the patient, to reduce 
60 the number of connecting and detaching oper- 
ations. 

2) The constant presence of 2 litres of dialysing 
solution in the peritoneal cavity causes troubles 
induced by obstruction and increased pressure 

65 (e.g. herniae, hermorrhoids, lumbar pain). 
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3) Lastly, a number of patients does not accept 
to be engaged four times each day, for a time of 
45 minutes, with relevant interference with the 
normal life and the work activity. 

The object of the present invention is to provide 5 
an apparatus for the peritoneal dialysis, in which 
the dialysis treatment does not be necessarily 
carried out in a hospital or dialysis center, can be 
effected without the attendance of specialized 
personnel and can be effected in the nighttime, to 
when the patient is asleep, the apparatus com- 
prising safety means by which whatever risk of 
damage to the patient is avoided and by which 
the risk of infections due to the manual operations 
is essentially eliminated, and the dialysis attains is 
the required satisfactory levels of yield and effica- 
cy. The invention consists of an apparatus for 
automatic semicontinuous peritoneal dialysis, of 
the type comprising a supply source for the 
dialysing solution, pumping means connected by 20 
pipe connections to the said nlet catheter for ty 
levels of yield and efficacy. The invention consists 
of an apparatus for automatic semicontinuous 
peritoneal dialysis, of the type comprising a 
supply source for the dialysing solution, pumping 25 
means connected by pipe connections to the said 
the pumping means, said control means being 
actuated by the dialysing solution delivered into 
the shunting connection by whichever side of the 
pump at the instant considered is acting as the 30 
delivery side of the pumping means, the control 
means being activated by the dialysing solution 
before the shunting connection is filled com- 
pletely with dialysing solution being pumped. 

By the apparatus of the invention it is possible 35 
to introduce a dialysis solution into the peritoneal 
cavity of the patient, in such a way that the 
dialysing solution in an amount consistent with 
the single patient undergoing the treatment, is fed 
by pumping means to the peritoneal cavity of the <o 
patient, possibly maintained thereinto for a pre- 
determined time, and then pumped back from the 
said cavity to a tank of dialysing solution in a 
closed circulation system, the temperature of the 
dialysing solution in said tank being controlled at 45 
a desired value, and said pumping means com- 
prising safety means including both control 
means sensing the amount of dialysing solution 
pumped in the peritoneal cavity and adapted to 
stop the operation of said pumping means and SO 
safety means by which the delivery and suction 
sides of the pumping means are connected to 
each other in the case of increase of the pressure, 
either in the charging and/or in the discharging 
phases. The features and advantages of the ss 
present invention shall appear from the following 
detailed description of a preferred embodiment of 
the apparatus of the invention, with reference to 
the enclosed drawings in which: 

Fig. 1 is a general isometric view of the $0 
apparatus of the invention; 

Fig. 2 is a schematic view of the flow set for the 
dialysing solution; 

Fig. 3 is a schematic view of the electric circuit 
of the apparatus. 65 



Referring to Bg. 1 the apparatus of the inven- 
tion comprises a casing 10, in which chamber 11 
is provided, having an automatic radiating heat- 
ing system and thermostatic means (not shown) 
for the temperature control: In the chamber 11 at 
least one soft bag 12 is provided, containing a 
supply of a solution suitable for the dialysis. The 
chamber 1 1 and/or the flow set are provided with 
sterilizing means (e.g. ultra violet lamps), by 
which the environment containing the dialysing 
solution and the detachable connections to the 
flow set is maintained in a sterile status. 

In the front part of the housing 10, a peristaltic 
pump 13 is mounted, the pump 13 being of the 
type comprising a rotating hub 14, bearing roller 
arms 15 adapted to engage the outer surface of a 
flexible pipe 16 and press it against a circular wall 

17, whereby the pipe is throttled between the 
roller tip of the arms 15 and the wall 17 and the 
liquid contained within the pipe 16 is pumped in 
the direction of rotation of the hub 14. 

These peristaltic pumps are well known in the 
art, whereby no further disclosure is necessary, it 
being enough to indicate that the hub 14 is driven 
by a suitable electric motor (not shown) and 
rotates in both directions. 

The casing 10 is supported by an adjustable leg 

18, whereas to the stand 19, protruding from the 
upper surface of the casing 10, there are adjust- 
ably mounted two level detecting cells 20 and 21, 
in which two levels A and B are detected for the 
purposes hereinafter described. 

The aforesaid cells are electricatly connected to 
the electrical circuit comprising the timing means 
by which the operation of the pump is controlled. 

Turning now to the Fig. 2, which shows the dis- 
posable flow set of the apparatus, the peristaltic 
pump is represented by the block 13, in which the 
flexible pipe 16 passes. 

The pump 13 is connected by the suction 
flexible pipe 22 to the supply bags 12 (not shown 
in Fig. 2) through the branches 23 and 24 (con- 
nected to the pipe 22 by a two way fitting 25), the 
manually operable throttling valves 26, and the 
inlet fittings 27, the latter being designed for a 
quick connection to the inlet of the related bag. 
Plugs 28 serve to keep the fittings 27 closed in a 
completely seal tight manner, until the con- 
nection to the bag is made. 

The delivery flexible pipe 29 connects/the pump 
13 to the patient through a fitting 30, adapted for a 
quick connection to the catheter (not shown) per- 
manently implanted in the patient abdomen for 
the connection of the pump to the peritoneal 
cavity thereof. 

A plug 31 has the same function as the plugs 28 
of the suction side. Of course in the discharge 
phase the pipe 29 becomes the suction side and 
the pipe 22 becomes the delivery side of the 
pump 13. 

A branching fitting 32, together with the pipe 
33, the manually operable throttling valve 34, the 
fitting 35 and the plug 36, serves as a safety pres- 
sure release device, in case of overpressure in the 
pipe 29. 
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Upstream and downstream of the pump 13 two 
shunting fittings 37 and 38 are provided, leading 
to the shunt ducts 39 and 40, in which respective 
compensation tanks 41 and 42 are provided (for 
the hereinafter stated purpose) the cells 20 and 21 
being serially connected to the said shunt ducts, 
40 and 39 respectively. Downstream of the cells 
20 and 21, the ducts 39 and 40 merge, through a 
fitting 43, into only one duct 44, comprising a 
sterile filter 45, a manually operable throttling 
valve 46 and a fitting 47, closed by a plug 48. 
Turning now to the electrical circuit shown in Fig. 
3 (which has only illustrative purpose of one 
embodiment of the apparatus), the electrical 
power from the mains 50, through the main 
switch 51, the transformer 52 and the rectifying 
bridge 53, is fed to the apparatus at a voltage of 24 
or 12 volts maximum, for sake of safety. 

The adjusting thermostat 54, as controlled by 
the variable resistor 55, is serially connected to 
the maximum thermostat 56, in turn connected to 
the warning lamp 57, and permits the tempera- 
ture of the chamber 11 and thus of the dialysing 
solution to be carefully controlled to the desired 
value and to be prevented from becoming 
exceedingly high, the thermostat 56 being not 
accessible from outside of the apparatus. 

The button 58 permits the operation of the 
apparatus to be started, whereas push buttons 59 
and 60 are auxiliary switches to be actuated in 
case of abnormal operation of the apparatus. 

The level detecting cells 20 and 21 are electric- 
ally connected to the control circuit by the con- 
necting device 61, through the conductor 62 
(corresponding to the sensing level B, whereas at 
the level A the related conductor of the cells is 
grounded). The operation of the pump, the motor 
of which is represented by 63, is controlled by the 
relays 64 and 65 and the timer 66, whilst the time 
delaying devices 67 and 68 ensure that a time 
delay is left before the motor 63 of the pump 
starts the rotation in the opposite direction with 
respect to the next preceding phase. The rotation 
speed of the motor 63 is controlled and adjusted 
by means of the potentiometer 69, whereas the 
relay 70, responsive to an abnormal condition as 
signalled by the cells 20 and 21, causes the motor 
63 to be stopped and the warning light 71, as well 
as the warning bell 72, to be switched on. 

Considering now the method of operation of 
the apparatus, it is to be pointed out that the main 
feature of this method resides in that the same 
dialysing solution is circulated in a closed circuit 
between the supply bag 12 and the peritoneal 
cavity of the patient. In fact it has been surprising- 
ly found that by continuously circulating the 
dialysing solution from the bag 12 to the peritone- 
al cavity and back to the bag, the amounts of the 
several uremic toxic substances (urea, creatinine, 
uric acid, phosphorous, etc.) as daily removed 
from the blood are the same as those removed by 
the prior art systems. 

In the preferred method of operating the 
apparatus of the invention, the amount of dialys- 
ing solution as contained in the supply bag (or 



bags) 12, is greater than the amount really fed, 
per each cycle, to the patient's peritoneal cavity, 
whereby the volume of dialysing solution 
pumped back from the peritoneal cavity to the 

5 supply bag is admixed with the solution already 
present in the bag and then another volume of the 
same solution is pumped again within the 
peritoneal cavity for the next exchange phase. 
Although no definite explanation of the results 

io obtained with the apparatus of the invention has 
been given to date, it seems feasible that these 
results are attained thanks: 

1) to the extended contact time of the same 
solution with the peritoneal membrane within the 

is peritoneal cavity; 

2) to the continuous admixing and recycling of 
the dialysing solution; 

3) to the higher turbulence of the solution 
present in the peritoneal cavity as resulting from 

20 the continuous recycling. In fact, in the preferred 
embodiment of the method of operating the 
apparatus of the invention, the dialysing solution 
is pumped into the peritoneal cavity and then 
pumped back to the supply bag and so on, the 

25 said phases being automatically controlled to take 
place in the desired sequence and either the one 
immediately after the other or with a predeter- 
mined short time delay between the charging and 
the discharging phases. 

30 Another advantage of the method of operating 
the apparatus of the invention resides in that the 
operation is carried out in a wholly closed circuit, 
the connecting operations being carried only at 
the very beginning and at the end of the treat- 

35 ment, with a highly reduced danger of sepsis. 

Turning now to the operation of the apparatus 
of the invention in detail, it is to be pointed out 
that all the pipe connections, the fittings, the 
supply bags, etc. (apart from the pump, the casing 

40 10 and the other components, which do not come 
into contact with the dialysing solution) are dis- 
posable and of a suitable plastic material, where- 
by each treatment is carried out with a fully 
reliable flow set, the several plugs being removed 

45 only at the time of the connection to the supply 
bags and to the permanent catheter of the patient. 

Another feature to be pointed out is that the 
supply bags 12, the pump 13, the compensating 
tanks 41, 42 and the patients abdomen should be 

50 as much as possible at the same level, to avoid 
unnecessary variations of the pressure and of the 
flow resistance on either side of the pump. 

Upon the thermostatic control means 54, 55, 56, 
cause the temperature of the cavity 1 1 to attain 

55 the desired value (as signalled by the switching 
off of the lamp 57) by operating the switch 58 the 
apparatus is operated the pump 13 starting the 
feeding of dialysing solution from the bag (bags) 
12 to the peritoneal cavity of the patient. 

60 In this connection it is to be pointed out that the 
exact volume of dialysing solution pumped in the 
charging phase varies from a patient to another 
and can be readily adjusted, for instance by 
adjusting the flow rate delivered by the pump. 

65 The pump operation shall give place in the 
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delivery pipe 29 to a certain pressure and the 
same pressure will occur in the branch duct 40, 
whereby the solution will raise in this duct simul- 
taneously to the feeding of solution to the 
peritoneal cavity, attaining the level B in the 
sensing cell 20. 

Once the peritoneal cavity is filled with the 
desired amount of dialysing solution, the 
resistance opposed to the liquid flow in the pipe 
29 will increase, whereby the liquid level in the 
branch duct 40 will increase until the level A in the 
cell 20 is attained. At this point the signal origi- 
nated from the cell 20 causes the motor 63 to stop 
and then, after the predetermined delay to invert 
the direction of rotation. Consequently the dis- 
charge of the dialysing solution from the 
peritoneal cavity will start, it being pumped back 
to the bag or bags 12. 

The same operation sequence, as above stated 
for the branch duct 40 and the cell 20, does occur 
now for the branch duct 39 and in the cell 21 , until 
the level A is attained in the latter, whereby the 
charging phase is started again. 

In the case in which an abnormal condition 
occurs, such as for instance the obstruction of the 
catheter in the discharging phase due to the 
suction acting in the peritoneal cavity, the pres- 
sure does immediately increase in the branch 
duct and the liquid level attains the level A; 
however the relay 70 and the timer 66 are not yet 
in the configuration they must have at the end of 
the discharge phase whereby the warning lamp 
71 and the warning bell 72 are actuated and the 
patient is able to manually intervene by operating 
the push button 60. In this way the cycle is 
immediately changed over from the discharge 
phase to the charging phase and the reverse 
action tending to eliminate the catheter obstruc- 
tion takes place. The duration of this attempt 
(which is normally sufficient) is controlled by 
means of the push button 59. In the case of failure 
of the cells 20 and 21 or of any other component 
of the controlling citcuit, both in the charging and 
in the discharging phase, whereby no change 
over signal is transmitted to the motor 63, the 
liquid level in either the cell 20 or in the cell 21 will 
be further increased by a very short distance until 
the fitting 43 is attained and then the liquid will 
pass through the other cell, whereby the further 
pressure as generated by the pump will be dis- 
charged to the suction side, without danger and 
damage for the patient 

In the latter case, in order to restore the 
apparatus, it is enough to remove the plug 48, 
thus causing both branch ducts 39 and 40 to 
become free of liquid by gravity, and then restart 
the operation by closing again the fitting 47, the 
filter 45 preventing any contamination of the flow 
set 

In order to compensate the possible different 
lengths of the pipes connecting the pump 13 both 
with the supply bag (bags) 12 and with the 
patient as well as to compensate possible 
differences in the flow resistances shown by the 
several pipes and ducts both in the charging and 



in the discharging phase, the compensating tanks 
41 and 42 are adjustable as to their height with 
respect to the level position, provided that when 
the one is raised the other is lowered by the same 
5 distance and vice-versa. In the Figures the mount- 
ing and adjusting means are not shown, it being 
in the reach of the man skilled in the art 

From the preceding disclosure it will be under- 
stood that the apparatus of the present invention 
10 permits the peritoneal dialysis to be effected auto- 
matically and in a time of choice for the patient 
preferably in the night time and with the patient 
asleep. In fact, there is no risk for the patient, 
since even a failure of the cells 20 and 21 con- 
is trolling the operation of the pump does just 
involve the short circuiting of the pump. 

Consequently the same advantages of the 
C.A.P.D. system are achieved (as regards the 
efficacy of the dialysis treatment and the reduced 
20 amount of dialysis solution employed for each 
treatment, normally 10 litres), but without the 
stated drawbacks for the patient. Furthermore, 
there are possible higher flow rates of the charg- 
ing and discharging phases, without objection- 
's able consequences for the patient, as it would 
occur in the prior art apparatus. 

The apparatus of the invention has been de- 
scribed with reference to a preferred embodi- 
ment, but changes and modifications are possible 
30 within the scope of the claims. 

Claims 

1. An apparatus for automatic semicontinuous 
35 peritoneal dialysis, of the type comprising a 

supply source (12) for the dialysing solution, 
pumping means (13) connected by pipe con- 
nections (27, 30) to the said supply source and to 
an inlet catheter for the peritoneal cavity of a 

40 patient under treatment, characterized by the 
pumping means (13) being arranged pumping 
either directly from the supply source to the 
peritoneal cavity or back from the peritoneal 
cavity to the supply source, control means (20, 21 ) 

45 for the automatic change over of said pumping 
from one pumping direction to the other and vice- 
versa, and a pressure-rise safety means compris- 
ing a shunting connection (39, 40) bridging the 
opposite sides (22, 29) of the pumping means, 

so said control means being actuated by the dialys- 
ing solution delivered into the shunting connec- 
tion by whichever side of the pump at the instant 
considered is acting as the delivery side of the 
pumping means, the control means (20, 21) being 

55 activated by the dialysing solution before the 
shunting connection is filled completely with 
dialysing solution being pumped. 

2. An apparatus according to claim 1, charac- 
terized in that said pumping means comprise a 

60 peristaltic pump (13) having a center hub (14) 
driven into rotation by a reversible electrical 
motor (63), and roller arms (15) radially pro- 
truding from said hub and throttling a flexible 
pipe (16) against a solid wall (17). 

65 3. An apparatus according to claim 1, charac- 
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terized in that said supply source of dialysing 
solution comprises at least one soft or flexible 
bag (12), and thermostatic means (54, 56) are pro- 
vided for maintaining said at least one supply 
source (12) at a desired temperature. 

4. An apparatus according to claim 1, charac- 
terized in that said control means comprise a level 
detecting cell (20, 21) mounted at an adjustable 
height above the pumping means and said shunt- 
ing connection consists of two branching ducts 
(23, 24), each one connected to one side of the 
pumping means (13) and each one containing a 
related detecting cell, the two branching ducts 
merging, above the said detecting cells, into only 
one duct (44), through a fitting (43) by which the 
two branching ducts are in direct communication 
with each other, said only one duct comprising a 
sterile filter (45) and a sealing plug (48). 

5. An apparatus according to claim 4, charac- 
terized in that said detecting ceils (20, 21) are elec- 
trically connected to timing means (66) con- 
trolling the actuation of said electric motor (63) 
driving said pumping means (13). 

6. An apparatus according to claim 5, charac- 
terized in that delaying means (67, 68) are pro- 
vided by which the starting of the rotation of the 
electric motor (63) in the opposite direction with 
respect to the immediately preceding direction is 
delayed in time. 

7. An apparatus according to claim 3, charac- 
terized in that a compensating tank is provided in 
each said branching duct, each compensating 
tank (41, 42) being adjustable in height with 
respect to the pumping means (13) and means 
being provided for the simultaneous displace- 
ment of both compensating tanks in opposite 
directions and by the same distance. 

8. An apparatus according to claim 1, charac- 
terized in that safety branching means (35, 36) are 
provided in the pipe (33) connection of the pump- 
ing means (13) with the inlet catheter of the 
peritoneal cavity. 

Revendtcations 

1. Un dispositif pour dialyse peritoneale semi- 
continu automatique, du type comprenant une 
source d'alimentation (12) pour la solution de 
dialyse, un moyen de pompage (13) relie' par des 
raccords de tuyaux (27, 30) a iadite source d'ali- 
mentation et a un catheter d'entree pour la cavitg 
peritoneale d'un patient sous traitement, carac- 
terise en ce que le moyen de pompage (13) est 
prevu pour pomper directement de la source 
d'alimentation vers la cavite peritoneale ou 
inversement de la cavite peritoneale vers la 
source d'alimentation, des moyens de contrdle 
(20, 21) pour ie changement automatique dudit 
pompage d'un sens de pompage a I'autre et vice 
versa, et un moyen de securite a une elevation de 
pression comprenant un branchement en paral- 
lele (39, 40) reliant par un pont les cotes opposes 
(22, 29) du moyen de pompage, lesdits moyens 
de contrdle 6tant actionnes par la solution de 
dialyse delivree dans le branchement en parallele 



par I'un quelconque des cotes de la pompe a 
I'instant considere agrt comme cote de distribu- 
tion du moyen de pompage, les moyens de 
contrdle (20, 21) etant actionnes par la solution de 
5 dialyse avant le branchement en parallele, est 
rempli completement en pompant la solution de 
dialyse. 

2. Un dispositif selon la revendication 1, carac- 
terise en ce que ledrt moyen de pompage com- 

io prend une pompe peristaltique (13) possedant un 
axe central (14) mis en rotation par un moteur 
electrique reversible (63), et des bras de cylindre 
(15) depassant radialement dudit axe et aplatis- 
sant un tuyau flexible (16) centre une parol solide 

is (17). 

3. Un dispositif selon la revendication 1, carac- 
terise en ce que Iadite source d'alimentation de la 
solution de dialyse comprend au moins une 
poche molle ou flexible (12) et des moyens 

20 thermostatiques (54, 56) sont prevus pour main- 
tenir au moins une dite source d'alimentation (12) 
a une temperature desiree. 

4. Un dispositif selon la revendication 1, carac- 
terise en ce que lesdits moyens de contrdle 

25 comprennent une cellule de detection de niveau 
(20, 21), montee a une hauteur reglable au-dessus 
du moyen de pompage et que ledit branchement 
en parallele consiste en deux branches de 
conduite (23, 24), chacune etant reliee a un cote 
30 du moyen de pompage (13) et chacune contenant 
une cellule de detection qui lui est attachee, les 
deux branches de conduites se confondant, au- 
dessus desdites cellules de detection,, en une 
seule conduite (44), par I'intermSdiaire d'un dis- 
ss positif (43) au moyen duquel les deux branches 
de conduites sont en communication directe Tune 
avec i'autre, une seule desdites conduites com- 
prenant un filtre sterile (45) et uh bouchon obtura- 
teur (48). 

40 5. Un dispositif selon la revendication 4, carac- 
terise en ce que lesdites cellules de detection (20, 
21) sont reliees 6lectriquement a un moyen de 
mesure de temps (66) reglant la mise en action 
dudit moteur electrique (63) qui entraine ledit 

45 moyen de pompage (13). 

6. Un dispositif selon la revendication 5, carac- 
tgrise en ce qu'il est prevu des moyens retard a- 
teurs (67, 68) au moyen desquels le demarrage de 
la rotation du moteur electrique (63) dans la 

so direction opposee a la direction precedant 
immediatement est retarde dans I e temps. 

7. Un dispositif selon la revendication 3, carac- 
teYise en ce qu'un reservoir compensateur est 
prevu dans chacune desdites branches de con- 

55 duites, chaque reservoir compensateur (41, 42) 
etant reglable en hauteur par rapport au moyen 
de pompage (13) et le moyen etant prevu pour le 
defacement simultane des deux reservoirs 
compensateurs dans des directions opposees et a 

so la meme distance. 

8. Un dispositif selon la revendication 1, carac- 
terise en ce que des moyens de branchement de 
secours (35, 36) sont prevus dans le raccord de 
tuyau (33) du moyen de pompage (13) avec le 

65 catheter d'entree de la cavite peritoneale. 
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PatentansprGche 

1. Vorrichtung fur automatische, halb- 
kontinuierliche Peritonea Idialyse des Typs, der 
eine Versorgungsquelle (12) fur die Dialysier- 
iosung und eine Pumpeinrichtung (13), die durch 
Schlauchverbindungen (27, 30) mit der 
Versorgungsquelle und einem EinlaBkatheter fur 
die Bauchhohle eines in Behandlung befindlichen 
Patienten verbunden ist, enthalt, dadurch gekenn- 
zeichnet daB die Pumpeinrichtung (13) so ange- 
ordnet ist, daB sie entweder direkt von der Ver- 
sorgungsquelle zu der Bauchhohle pumpt von der 
Bauchhohle zu der Versorgungsquelle zuruck- 
pumpt, und durch eine Steuereinrichtung (20, 21) 
fur die automatische Umstellung des Pumpvor- 
gangs von einer Pumprichtung auf die andere 
und umgekehrt und eine Druckanstiegs-Schutz- 
einrichtung mit einer Abzweigungsverbindung 
(39, 40), die die entgegengesetzten Seiten (22, 29) 
der Pumpeinrichtung uberbruckt, wobei die 
Steuereinrichtung durch die Dialysieriosung beta- 
tigt wird, die jeweils von derjenigen Seite der 
Pumpe, die zum fraglichen Zeitpunkt als Zu- 
fuhrungsse'rte der Pumpeinrichtung wirkt, in die 
Abzweigungsverbindung eingefuhrt wird, und 
wobei die Steuereinrichtung (20, 21) durch die 
Dialysieriosung in Betrieb gesetzt wird, bevor die 
Abzweigungsverbindung vollstandig mit der ge- 
pumpten Dialysieriosung gefullt ist. 

2. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Pumpeinrichtung aus einer 
peristaltischen bzw. Schlauchpumpe (13) mit 
einer mittigen Nabe (14), die durch einen Umkehr- 
Elektromotor (63) in Rotation versetzt wird, und 
mit Walzenarmen (15), die radial veriaufend aus 
der Nabe hervorstehen und einen biegsamen 
Schlauch (16) gegen eine feste Wand (17) veren- 
gen, besteht 

3. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Versorgungsquelle fur die 
Dialysieriosung aus mindestens einem weichen 
oder biegsamen Beutel (12) besteht und daB eine 
Thermostateinrichtung (54, 56) vorgesehen ist, 
urn die mindestens eine Versorgungsquelle (12) 



bei einer gewunschten Temperatur zu halten. 

4. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet daB die Steuereinrichtung aus 
einer Fullstansanzeigerzelle (20, 21) besteht, die in 

5 einer verstellbaren Hone oberhalb der Pumpein- 
richtung angebracht ist und daB die Abzwei- 
gungsverbindung aus zwei Abzweigungs- 
leitungen (23, 24), von denen jede mit einer Seite 
der Pumpeinrichtung (13) verbunden ist und jede 

io eine zugehdrige Anzeigerzelle enthalt, besteht, 
wobei sich die zwei Abzweigungsleitungen ober- 
halb der Anzeigerzellen mittels eines Ver- 
bindungsstucks (43), durch das die zwei Abzwei- 
gungsleitungen in direkter Verbindung mitein- 

15 ander stehen, zu einer einzigen Leitung (44) ver- 
einigen und wobei die erwahnte einzige Leitung 
ein steriles Filter (45) und einen VerschluBstopfen 
(48) aufweist. 

5. Vorrichtung nach Anspruch 4, dadurch ge- 
20 kennzeichnet, daB die Anzeigerzellen (20, 21) mit 

einer Zeitgebereinrichtung (66), die das Ingang- 
setzen des die Pumpeinrichtung (13) antreib- 
enden Elektromotors (63) steuert, elektrisch lei- 
tend verbunden sind. 

25 6. Vorrichtung nach Anspruch 5, dadurch ge- 
kennzeichnet, daB eine Verzogerungseinrichtung 
(67, 68) vorgesehen ist, durch die der Beginn der 
Rotation des Elektromotors (63) in der Richtung, 
die zu der unmittelbar vorhergehenden Richtung 

30 entgegengesetzt ist, zeitlich verzogert wird. 

7. Vorrichtung nach Anspruch 3, dadurch ge- 
kennzeichnet, daB in jeder der erwahnten Abzwei- 
gungsleitungen ein Ausgleichbehalter vorge- 
sehen ist, wobei jeder Ausgleichbehalter (41, 42) 

35 ■ in bezug auf die Pumpeinrichtung (13) hohenver- 
stellbar ist und wobei eine Einrichtung fur die 
gleichzeitige Verschiebung der beiden Ausgleich- 
behalter in entgegengesetzten Richtungen und 
urn denselben Verschiebungsbetrag vorgesehen 

40 ist. 

8. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB in der Schlauchverbindung 
(33) der Pumpeinrichtung (13) mit dem EinlaB- 
katheter fur die Bauchhohle eine Schutz-Abzwei- 

45 gungseinrichtung (35, 36) vorgesehen ist. 
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